NMR estimation of protective effect of insulin on mouse liver with epinephrine-induced metabolic lesions.
In order to study the effects of epinephrine and insulin on liver metabolism, measurements of cellular phosphates and intracellular pH by 31PNMR, of glycogen by 13C NMR and of lactate by 1H NMR were performed in freshly dissected mouse liver at 0-4 degrees C and in ethanolic liver extracts. The injection of epinephrine hydrochloride (0.1 mL of 0.1% solution i.p. per mouse) caused remarkable changes in liver metabolic profiles which were expressed most distinctly in 15-30 min and could not be attributed solely to epinephrine-induced hyperglycemia. Among these metabolic changes are falls in the levels of ATP and uridine diphosphate sugars by 60-70%, possibly related to glycogen depletion, and intracellular acidification by 0.5 units attributed to the release of protons during hydrolysis of ATP rather than to accumulation of lactate in anaerobic glycolysis. Insulin injected prior to epinephrine (4 units i.p.) markedly suppressed epinephrine-induced metabolic alterations, although the effect of the combination of insulin and epinephrine was not the sum of the separate effects of these hormones. The maximum protective effect of insulin was reached when insulin was injected 15 min prior to epinephrine. The results obtained demonstrate the applicability of NMR for evaluating the protective activity of modifiers at various extreme exposures.